Green Development:
Good for Water and the Bottom Line

Design, Construction &
Long-Term Sustainability

Water Management
and Efficiency in Green
and High Performance
Buildings

“Water is the supreme sculptor of
our environment”

- Craig Campbell

Water in Landscape
Architecture

W New Civic Works Hillary Brown, FAIA LEED AP Principal

overview

e green development
principles

e guiding concepts for water
management

o water efficiency practices
for buildings & sites

e case study:

- The Queens Botanical
Garden’s new Visitor
Center: reflections on
water







Prereq 1 Minimum |AQ Performance
__ Prereg2 Environmental Tobacco Smoke (ETS) Control

bad

credit1  Carbon Dioxide (CO, ) Monitoring

X| Credit2 Ventilation Effectiveness

Credit 3.1 Construction IAQ Management Plan, During Construction

Credit 3.2 Construction IAQ Management Plan, Before Occupancy

Credit4.1 Low-Emitting Materials, Adhesives & Sealants

Credit 4.2 Low-Emitting Materials, Paints

Credit 4.3 Low-Emitting Materials, Carpet

Credit 4.4 Low-Emitting Materials, Composite Wood & Agrifiber

Credit5  Indoor Chemical & Pollutant Source Control

Ead B Bl Ed B BT B

Credit 6.1 Controllability of Systems, Perimeter (1% increase in productivity) $2.00 to 5.00

X| credite.2 Controllability of Systems, Non-Perimeter (1 fewer sick day per year) $0.25 10 0.55

>

Credit 7.1 Thermal Comfort, Comply with ASHRAE 55-1992

X| Credit7.2 Thermal Comfort, Permanent Monitoring System

Credit8.1 Daylight & Views, Daylight 75% of Spaces * based on findings from other high performance buildings

Credit8.2 Daylight & Views, Views for 90% of Spaces

Operating energy savings at 33% greater than code compliant building --$94,000
annual savings

44% reductions in carbon dioxide emissions

30%) potable water'use reduction

Avoidance ofilandscape irrigation

Systems free of CEC's/ & HCEC s (ozone depleting refrigerants)
105 renewablelenergy contribution

Steel producedwith 889 post-consumer; recycled content




Building
Users
Energy Commissioning
Consultant Agent
Building Project
Owner Manager
Building DES | g n Mechanical
Operator T Engineer
€am
Landscape Construction
Arclidtedt & Contractor &
Zite Planner Inspector
Acchitect Electrical Cradit: Bl Fase
. Engineer R
Interior - .
Designer Integrated building team Conventional team

e Allows for “buy-in“ to solutions
¢ Education process is accelerated
e Decisions are verified
5. o Adversity is diminished
? ~ . * Nuances of organizational issues
‘ “  are leaned
¢ *Design process is expedited

a consumer’s view of the water cycle

M.C. Escher, Waterfall, 1961




today’s principles for human consumption of water

e ecological integrity
protects water
quality/quantity

o efficiency isn’t enough:
we need to create
restorative or regenerative
systems

e “let water go its own way,
giving it gentle guidance”

e “Hydrologic cycle should
be the organizing system
for all human use of
water”

water efficiency practices for buildings and site
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LEED® Green
Building Rating
System
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LEED

Sustainable Sites Credits

e stormwater management
— Quantity control

e stormwater management
— Qualtity control




water efficiency practices for buildings and site

LEED® Green
Building Ratfing
System

Water Efficiency Credits

o water-efficient
londscaping

e building water use
reduction

e innovative technology

water consumption profiles
End Use of Water in Commercial Buildings

100%

Consumption varies by:
80%

e Building type

[ Miscellaneous

B Loundry
60%

B londscape

Cleaning/Sanitation
40%
Xeray/Photo Processes;

Misc. rinses

W HvAC
20%

W Kitchen

I Restroom; Shower

0%

Hospitals  Schools Hotels Office  Restaurants
Buildings

Source: AWWA Research Foundation
copyright: Building Green




Create water efficient landscaping, reducing
potable water use

e Eliminate
permanent
irrigation systems

Plants grouped by water needs
e Consider high- Mulcted saisect-bedt
efficiency irrigation ik ftaiion
systems

Timer controller
evening irrigation

e Collect and use
rainwater or gray

LEED WE Credits 1.1, 1.2

water for &
landscape 5
irrigation, urban T e e
gGI’dening Waterproof &
embrae
” ‘I
.

Sediment catchm ent

Todrain (optional) To storm sewer

water efficient landscaping strategies

e Use drought
tolerant, adapted
species

e Use drip irrigation or
soaker hoses.

Photo: Denver Water




water efficient landscaping strategies

e Collect rooftop run-

Gutter
\__t
off for landscape |
irrigation, urban Down pipe —._
gardening and site Foul flush
quhing reservoir

Hand Pump-..\ with screen \

N
I
i
]
hie,
Sovoooneaeoooonaoet

Overflow

Below-ground
Reservoir

water efficient landscaping strategies

e Disconnecting
stormleaders

Create raingardens




Potable water use reduction through efficiency
strategies

e Use high-efficiency,
reduced flow, or dry
fixtures/fittings:

- Low-flow

- Woaterless

SLOW = FLOW
R

- vacuum

e Consider electronic
sensors on lavs

Residential

[}
° |ns1-o” fooT pedols 1-0 |13 15 GPFIIjED GPFI : 2.2 GPF :
i

operate lavatory at '
washing and ((c ’D)
dishwashing areas

Commercial ﬁ 6

LEED WE Crediifs 3.1, 3.2 el 103w
|

orwraterle s
! !

|

1.6 GFF

water use reduction

Plumbing fittings
- Low-flow
- Sensor operated

- hydro-powered
turbine recharges

electric eye
Conventional lavatory 2.5
Low Flow lavatory 1.8
Ultra low flow 5
Kitchen sink 1.8

Conventional shower 2.5

Low flow shower 1.8

SLOWEAFLOW
Qews,




water use reduction

Retrofit plumbing
fittings

- Faucet and
shower aerators

- Sensors and shut-
offs

- Conventional
urinal can reduce
flushing with Eco
Blue Cube

SLOW#~FLOW
g

water use reduction

Fixtures and fittings
Toilets (current = 1.6 GPF)

(older fixtures=  3+)

-  Low-flow 1.1
—  Dual-flush 8-16
- Pressure assist .8
—  Fushometer 1.3

SLOWaAFLOW
K073

10



water use reduction

Water efficient Residential . . Insﬁtut'ng;
appliances : . commercial |
e horizontal axis |

clothes
washers.

e dishwashing
equipment
that recycles
rinse water.

SLOWERFLOW

e b

water use reduction

Consider ‘tankless
waterheaters’

e Deliver heat at the T
source

SLOWaRELOW

"*F( 7




innovative wastewater technology

Use dry fixtures
Urinals
- Low-water use

- Waterless

SLOWERFLOW

%F! 7

X-Traptor® ___
Access Slots &

oo 4
Trap' ~

BlueSeal®

Urine

T0 Drain-===««««szzszx

Cross-Section
of EcoTrap®

©Walerless Co., 1996

innovative wastewater technology

Use dry fixtures
e Composting toilets

SLOWAAFLOW

"*F( 79
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innovative wastewater technology

Warming: TTee no chlorine bleach,

e Reduce potable LR 1
water use by
substituting i cmmmﬂ [ 1 s aoms | [ R ]
greywater or . I| l
stormwater for D o
toilet flushing

To saritary
SEV B

Optienal for
subsurface irrvigation

LEED WE Credits 2.1, 2.2

innovative wastewater technology

o Treat wastewater on
site for non-potable
building or site reuse

- Packaged
biological nutrient
removal system

- constructed
wetlands

LEED WE Credits 2.1, 2.2
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innovative wastewater technology

Treat water on site to
tertiary standards

e ‘living machine’ or
constructed

LEED WE Credits 2.1, 2.2 o jEm

innovative wastewater technology

Treat water on site to
tertiary standards

=="_"_ Wikipedia

e Provide constructed
wetlands

LEED WE Credits 2.1, 2.2

Rose Acre Farms
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other efficiency
measures

e Reduce/ eliminate
potable water for non-
potable process use in
building system
equipment

Cooling towers

Vacuum pumps

Air compressors

Mechanical seals on
pumps

e Capture air handing
system condensate for
non-potable applications

current trends

e EPA 2006 WaterSense
— 130 HETs

e Alfernative water
sources —hon-potable

e Behavioral change

.
EPA

WaterSense
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Water Management and
Efficiency in Green and
High Performance
Buildings

CASE STUDY:

Queens Botanical
Garden Visitors’
Center

Flushing, NY

Funded: City of New York
Department of Cultural Affairs

Context

City of New York

Department of Design
and Construction

1999 “High Performance
Building Guidelines”

2005 “High Performance
Infrastructure
Guidelines”

X R K K K K K K X

2006 Local Law 86 (green
buildings)

2007 PlaNYC 2030
2008 City Council Intro # 670

High Performance Building Guidelines

o

Public Building Types - NYC

40 buildings being
implemented

daycare centers
libraries

cultural institutions
transportation facilities
courthouses
correctional facilities

www.nyc.gov/html/ddc/html/
ddcgreen/
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Summary
Accomplishments

LEED Platinum
16,000 s.f.
Features include:

Water efficiency
81%

Energy cost savings
39%

Geothermal
heating and
cooling

Integrated PV
rooftop panels (20%
of electrical needs)

90%+ CD waste
recycled

20%+ regional
materials

FSC wood

Context

o ethnic diversity

e mission of botanical
garden

e water as unifying
theme

17



.....nature and natural processes
experienced and made visible.

Green roof
m A_a.i ,'i.\&.‘&_
B et
Light well
Offices
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Rain water

Collector roof

L

Rain water basin
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Grey watersystern | Raimwater system
Sl
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...constructed systems designed to |

behave like natural systems
they’ve replaced.

rainwater system

¥

E
|
|

. Water surface stuctures

Paving

L . L
Surface ri n if cli

Meadow_green roof

Exisifing wood
ek of paving

rainwatefr system Y

| Watersutace Suctores
——r Raving

bty
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lanfing Hils Infiration  Grass-Pavers Asphalt

'P'c:rkirr‘kngyqve‘met{f Options

GrassPovers

Typical Plan and Section of High Use Parking

7 2 Rows of Pavers without Tudgrass

Cue

/, Srainage Opening

infiltation

Option 1: Asphait

Typicol Section

Option 2: Porous Asphalt

Parking Pavement Options cont.

AT}:)‘} IR Asphdl

s mixbure]

Option 5a: Turf Pavement

Option 5b: Grass-Paver (Turfstone)

GREY WATER SYSTEM
= Tollets ; g:
e : 3 §
TR AN o] o |
*Saﬂhgm
LA \M
//’ R, Teletfushing }( I ‘
| : |
‘ v [
| |
i 1 & f
s
Londscope Imgation /' )]
Queens Botanical Garden Water System Concept @ """}m
: /
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Fixtures/Fittings

e Low flow (.5 gpm) fittings
with electronic sensors

greywater system
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greywater system - constructed wetland
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To Landscepe Water Equipment Room.

€3 Cleansed Grey Wler.

greywater system - cons
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Owner:  Queens Botanical Garden

Architect: BKSK Architects, NYC

Landscape: Atelier Dreiseitl, Germany
Conservation Design Forum, IL

Environ. Viridian Energy & Environmental
Consultant

Managers: NYC Dept. of Cultural Affairs

NYC Dept. Design &
Construction

All photographs copyrighted and courtesy of Jeff
Goldberg/ESTO

4l UEG
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thank you

NY€ High Rerforimance Building
Guidelines

and

NY€ HighiRerformance
Infrasiruciure Guidelines

www:home.nyc.gov/html/ddc/
html/ddcgreen/

New Civic Works

www.newcivicworks.com ol o2 mistic about a
bright futu; G pent less

- limeproving i @noutwit
ditrerancimorenimenastingsher

BIOR Areriiects o SWeetnessiand, IEspeciingiiel
d - coniariiv”
www.bkskarch.com P SEniorily;

ECESWRItEI 977!
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